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(57) ABSTRACT

An information processing apparatus includes: a communi-
cation device communicating with an external device and a
clock server; a first clock measuring a local time; a second
clock measuring a time based on time information from the
clock server; a storage device storing setting information; and
a controller performing: when receiving the time information
from the external device, judging whether a specified condi-
tion is met; when the specified condition is met, setting a time
indicated by the time information to the first clock as the local
time; when the specified condition is met, controlling the first
clock to measure the local time, without the controller setting
the time to the first clock as the local time; setting the time
indicated by the time information to the second clock and
setting a time determined based on the time of the second
clock and the setting information to the first clock.

8 Claims, 5 Drawing Sheets
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INFORMATION PROCESSING APPARATUS
FOR UPDATING LOCAL TIME

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese
Patent Application No. 2013-002784, which was filed on Jan.
10, 2013, the disclosure of which is herein incorporated by
reference to its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an information processing
apparatus.

2. Description of Related Art

There has been known a printer which, when the printer is
connected to a host computer and a power thereof is first on,
receives time information from the host computer and
updates a time based on the time information as a local time.
For example, the conventional printer, after the printer first
updated the time based on the time information received from
the host computer as described above, at predetermined time
intervals, receives the time information from the host com-
puter and updates the time based on the time information
received from the host computer as the local time, in a case
where there is a time difference between the time based on the
time information received from the host computer and the
local time of the printer.

Further, there has been known an information processing
apparatus which receives the time information at the prede-
termined time intervals from a clock server which provides
the time information. For example, the clock server provides
the time information with reference to the Universal Time
Coordinated (UTC). The information processing apparatus
sets a time based on the time information received from the
clock server as the local time of the information processing
apparatus.

SUMMARY OF THE INVENTION

In the information processing apparatus capable of receiv-
ing the time information from each of the host computer (an
external device) and the clock server, each of which is con-
nected to the information processing apparatus, it is desired to
improve convenience regarding setting of the local time.

It is therefore an object of the present invention to provide
an information processing apparatus capable of receiving
time information from each of an external device and a clock
server so as to improve convenience regarding setting of a
local time.

In order to achieve the above-mentioned object, according
to the present invention, there is provided an information
processing apparatus comprising: a communication device
capable of communicating with an external device and a
clock server configured to provide time information; a first
clock configured to measure a local time; a second clock
configured to measure a time based on the time information
provided from the clock server; a storage device configured to
store setting information for determining a local time based
on the time measured by the second clock; and a controller
configured to perform: judging whether a specified condi-
tions is met, when the time information from the external
device is received, setting a time indicated by the time infor-
mation received from the external device to the first clock as
the local time, when it is judged that the specified conditions
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is met, controlling the first clock to measure the local time,
without the controller setting the time indicated by the time
information received from the external device to the first
clock as the local time, when it is judged that the specified
conditions is not met, when the time information from the
clock server is received, setting the time indicated by the time
information received from the clock server to the second
clock, and setting a time determined based on the time mea-
sured by the second clock and the setting information stored
in the storage device to the first clock as the local time.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features, advantages and tech-
nical and industrial significance of the present invention will
be better understood by reading the following detailed
description of preferred embodiments of the invention, when
considered in connection with the accompanying drawings,
in which:

FIG.1 is a block diagram showing an electrical structure of
a Multi Function Peripheral (MFP) as a first embodiment to
which the present invention is applied;

FIGS. 2A through 2C are flow charts showing a first syn-
chronization processing, a second synchronization process-
ing, and a reflection setting processing, respectively;

FIG. 3A is a flow chart showing a second synchronization
processing in a second embodiment of the present invention,
and F1G. 3B is a flow chart showing a second synchronization
processing in a third embodiment of the present invention;

FIGS. 4A through 4E are flow charts showing aPC syn-
chronization processing, a first synchronization processing in
a forth embodiment of the present invention, a permitted PC
setting processing in the forth embodiment, a first synchro-
nization setting processing in a fifth embodiment of the
present invention, and a first synchronization setting process-
ing in a sixth embodiment of the present invention, respec-
tively; and

FIGS. 5A through 5C are flow charts each showing a sec-
ond synchronization processing in each of modified
examples.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, there will be described preferred embodi-
ments of the invention with reference to the drawings. First,
there will be described a first embodiment of the present
invention with reference to FIGS. 1 and 2. FIG. 1 shows a
Multi Function Peripheral (hereinafter, referred to as “MFP”)
10 as one embodiment of an image forming apparatus. The
MEFP 10 has various functions such as a printer function, a
facsimile function, a scanner function, a copier function and
so on. The MFP 10 is capable of receiving time information
from each of a personal computer (hereinafter, referred to as
“PC”) 100 and a clock server 200 and being synchronized
with a local time of the MFP 10 based on the time information
from each of the PC 100 and the clock server 200.

In the MFP 10, there are mainly disposed a CPU (Central
Processing Unit) 11, a flash memory 12, a first RAM (Ran-
dom Access Memory) 13, a second RAM 14, operation keys
15, an LCD (Liquid Crystal Display) 16, a touch panel 17, a
scanner 18, a printer 19, an NCU (Network Control Unit) 20,
a modem 21, a wireless communication device 23, a USB
(Universal Serial Bus) interface (USB I/F) 24, a network
interface (Net I/F) 25, a first clock 26, and a second clock 27,
which are connected to each other through an Input/Output
port (VO port) 28.
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The CPU 11 controls various functions that the MFP 10 has
and various elements of the MFP 10 connected to the [/O port
28, according to fixed values and programs that are stored in
the flash memory 12, data that are stored in the first RAM 13,
or various signals transmitted or received through the NCU
20. The flash memory 12 is a nontransitory memory and
stores a control program 12a for controlling operations of the
MEFP 10 and so forth. The CPU 11 executes each processing
shown in each of flow charts of FIGS. 2 A through 2C accord-
ing to the control program 12a. The flash memory 12 also
stores time-zone information 126, summertime information
12¢ and a reflection setting 12d. The time-zone information
125 is information indicating a time difference relative to a
certain time based on time information with reference to the
Universal Time Coordinated (UTC). The summertime infor-
mation 12¢ is information indicating whether summertime
(daylight saving time) is set. The reflection setting 12d is
information that, when the time information with reference to
the UTC is received from the clock server 200, indicates
whether synchronizing of the first clock 26 should be per-
formed based on the received time information. Before ship-
ment of the MFP 10, predetermined initial values are stored as
the time-zone information 125, the summertime information
12¢ and the reflection setting 124, respectively. Each of the
initial values of the time-zone information 124, the summer-
time information 12¢ and the reflection setting 124 can be
changed on a certain screen displayed on the LCD 16 by input
of a user as necessary.

The first RAM 13 is a rewritable and transitory memory
having a temporary area for temporarily storing various data
when the CPU 11 executes the control program 12a. The
second RAM 14 is also a rewritable and transitory memory
similar to the first RAM 13, excepting that the second RAM
14 is capable of keeping the stored contents by a power
supplied from a battery (not shown), even in a state in which
a main power source of the MFP 10 is off. The second RAM
14 stores a time-initial-value flag 144. The time-initial-value
flag 14a is a flag indicating whether a time set to the first clock
26 is a time set at the shipment. In a case where the time-
initial-value flag 14a is OFF, it indicates that the time set to the
first clock 26 is not changed from the time set at the shipment,
and in a case where the flag 144 is ON, it indicates the time set
to the first clock 26 is changed from the time set at the
shipment. The time-initial value flag 14a is set OFF at the
shipment, and is set ON when the time set to the first clock 26
is changed from the time set at the shipment. As mentioned
above, the stored contents in the second RAM 14 are kept by
the power supplied from the battery, so that, when the battery
runs down in a state in which the main power source of the
MFP 10 is off, the contents stored in the second RAM 14 are
lost. In this case, the time-initial-value flag 14 is initialized
to be OFF.

The operation keys 15 are mechanical keys for receiving
various setting values and instructions from the user. The
LCD 16 is a liquid crystal display device for displaying vari-
ous screens. The touch panel 17 is disposed in layers on the
LCD 16, and, for example, when an indicating tool such as a
finger, a stick or the like contacts or comes close to a screen
displayed on the LCD 16, the touch panel 17 detects a posi-
tion on the LCD 16 where the indicating tool contacts or
comes close to and inputs the position on the LCD 16 to the
CPU 11. The scanner 18 reads an original document and
converts it into image data. The printer 19 prints an image
based on the image data on a recording sheet. The modem 21
modulates image data that should be transmitted during fac-
simile transmission into signals available for transmission to
telephone line network, and transmits the signals through the
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NCU 20. The modem 21 demodulates signals inputted from
the telephone line network through the NCU 20 into image
data. The NCU 20 connects the telephone line network (not
shown) and the MFP 10 to each other, and controls connec-
tion between the telephone line network and the MFP 10 by
closing or cutting off the telephone line according to instruc-
tions from the modem 21.

The wireless communication device 23 is an interface for
wireless communication. The wireless communication
device 23 connects the MFP 10 to an access point (AP) 50 by
wireless LAN (Local Area Network) in accordance with the
standard IEEE 802.11b/g. The MFP 10 is communicable with
the clock server 200 or an external server 300 on the Internet
500 through the AP 50. The USB I/F 24 is a device to com-
municably connect the MFP 10 to an external device such as
the PC 100, a storage medium including a USB memory and
so on, and is constituted by a well-known device. The Net I/F
25 is an interface for connecting the MFP 10 to network such
as the Internet (not shown), LAN, and so forth.

The first clock 26 is a clock for timing (measuring) a local
time of the MFP 10. The second clock 27 is a clock for timing
a time based on the time information with reference to the
UTC (hereinafter, referred to as a “UTC time”). The local
time measured by the first clock 26 is, for example, used as a
time displayed on the LCD 16. Further, as one scanner func-
tion, in a case where image data formed by reading with the
scanner 18 are saved as an image file in portable media such
as a USB memory, the local time is used as a part of a filename
in order to distinguish one of file names of various image files
from the others. On the other hand, the time measured by the
second clock 27, i.e., the UTC time is used in a case where the
authentication is performed in the external sever 300 such as
a cloud server on the Internet 500. Thus, the MFP 10 in the
present embodiment is configured to be capable of timing
(measuring) each of the local time and the UTC time, and
each of the (local) time measured by the first clock 26 and the
(UTC) time measured by the second clock 27 is used depend-
ing on situations suitable for each of the times.

A predetermined value as an initial value (an initial time) is
set to each of the first clock 26 and the second clock 27 of the
MFP 10 at shipment of the MFP 10. The first clock 26 is
capable of being synchronized with a local time calculated
based on the time information received from the clock server
200 and also capable of being synchronized with a local time
of the PC 100 received from the PC 100 that is connected to
the MFP 10. Therefore, even in a case where the MFP 10 is
installed at a place where the MFP 10 is unable to be con-
nected to the Internet 500, i.e., a place where the MFP 10 is
unable to be connected to the clock server 200, the MFP 10 is
connected to the PC 100 such that the local time can be set to
the first clock 26. On the other hand, the second clock 27 is
capable of being synchronized with a time based on the time
information received from the clock server 200. Therefore,
the MFP 10 enables the second clock 27 to time (measure) the
UTC time that is a highly accurate time with reference to the
UTC, so that the authentication can be certainly performed in
the external server 300 such as a cloud server on the Internet
500.

The clock server 200 is a SNTP (Simple Network Time
Protocol) server or a NTP (Network Time Protocol) server
which provides time information on the Internet 500 with
reference to the UTC. The external server 300 is a server other
than the clock server 200, for example, a DNS (Domain Name
System) server or a cloud server. The MFP 10 performs the
name resolution by referring to the DNS server as one
example of the external server 300 and is connected to the
clock server 200 to which the name resolution has been per-
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formed so as to receive the time information from the con-
nected clock server 200. The MFP 10 may be connected to the
clock server 200 that is specified (designated) by the DHCP
(Dynamic Host Configuration Protocol) and receive the time
information from the specified clock server 200.

FIG. 2A is a flow chart showing a first synchronization
processing. The first synchronization processing is a process-
ing executed by the CPU 11 according to the control program
12a and is a processing in which a time is set to the first clock
26 based on the time information received from the PC 100.
The processing starts when a synchronization notice is
received from the PC100 in USB connection with the MFP 10
through the USB I/F 24. In more detail, when the USB con-
nection between the MFP 10 and the PC 100 is established,
and then a connection between the MFP 10 and a resident
application installed in the PC 100 for monitoring a status of
the MFP 10 is established, the PC 100 transmits the synchro-
nization notice including alocal time timed (measured) by the
PC 100 to the MFP 10 according to the resident application.
When the MFP 10 receives the synchronization notice, the
first synchronization processing is started.

The CPU 11, in step S201 (hereinafter, “step” is omitted),
receives the synchronization notice transmitted from the PC
100 through the USB I/F 24. Next, the CPU 11 judges
whether a local time set in the first clock 26 is an initial value
(an initial time) (S202). This judgment is performed based on
avalue of the time-initial-value flag 14a. More precisely, in a
case where the time-initial-value flag 144 is OFF, the CPU 11
judges that the local time set in the first clock 26 is the initial
value. On the other hand, in a case where the time-initial-
value flag 14a is ON, the CPU 11 judges that the local time set
in the first clock 26 is not the initial value.

In S202, when the CPU 11 judges that the local time set in
the first clock 26 is the initial value (S202: YES), the CPU 11
sets a time indicated in the time information included in the
synchronization notice as a local time of the MFP 10 to the
first clock 26 (S203), and sets the time-initial-value flag 14a
ON (S204), and ends executing of the processing. On the
other hand, when the CPU 11 judges that the local time set in
the first clock 26 is not the initial value (S202: NO), the CPU
11 ends executing of the processing.

FIG. 2B is a flow chart showing a second synchronization
processing. The second synchronization processing is a pro-
cessing executed by the CPU 11 according to the control
program 12a and is a processing in which a time based on the
time information received from the clock server 200 is set to
the second clock 27 and the local time calculated based on the
time timed by the second clock 27 is set to the first clock 26.
The second synchronization processing starts at predeter-
mined time intervals, for example, every 24 hours, in a state in
which the MFP 10 and the clock server 200 are connected to
each other so as to be communicable with each other.

The CPU 11 inquires a time of the clock server 200 through
the wireless communication device 23 (S221). The clock
server 200, corresponding to the inquiry, transmits the time
information with reference to the UTC to the MFP 10. The
CPU 11 sets the UTC time to the second clock 27, based on
the time information received from the clock server 200
through the wireless communication device 23 (S222).

Next, the CPU 11 judges whether the reflection setting 124
is ON (8223). That the reflection setting 124 is ON means that
the reflection setting 124 is a value indicating that the syn-
chronization of the first clock 26 should be performed based
on the time information received from the clock server 200.
On the other hand, that the reflection setting 12d is OFF
means that the reflection setting 124 is a value indicating that
the synchronization of the first clock 26 is not performed
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6

based on the time information received from the clock server
200. An initial value of the reflection setting 124 stored in the
MEFP 10 at the shipment of the MFP 10 is OFF. When the CPU
11 judges that the reflection setting 124 is ON (S223: YES),
the CPU 11 sets the local time calculated from the UTC time
timed by the second clock 27, the time-zone information 1254
and the summertime information 12¢ to the first clock 26
(S224), and ends the processing. On the other hand, when the
CPU 11 judges that the reflection setting 124 is OFF (S223:
NO), the CPU 11 ends the processing.

FIG. 2C is a flow chart showing a reflection setting pro-
cessing. The reflection setting processing is a processing in
which a value of the reflection setting 124 is set based on input
of the user. The reflection setting processing starts when the
CPU 11 receives an ON input or an OFF input of the reflection
setting 12d based on the user’s input. When the CPU 11
judges that the ON input of the reflection setting 124 is
received (S241: YES), the CPU 11 sets the value of the reflec-
tion setting 124 at ON (S242), and ends the processing. Onthe
other hand, in S241, when the CPU 11 judges that the ON
input of the reflection setting 12d is not received (S241: NO),
the CPU 11 sets the value of the reflection setting 12d at OFF
(S243), and ends the processing.

In general, time information received from a host computer
such as the PC 100 is less accurate than the time information
received from the clock server 200. Therefore, it is possible
that, even if the accurate local time had been set based on the
time information received from the clock server 200, every
time the time information is received from the host computer,
the local time is updated to the local time based on the time
information received from the host computer, i.e., the local
time with relatively low accuracy.

On the other hand, in a case where the time information is
received only from the clock server 200, the accurate local
time can be always set. However, for example, in a situation in
which the MFP 10 is unable to be connected to the clock
server 200, it is possible to cause a time difference between
the local time of the MFP 10 and the accurate time. Since the
longer a state in which the MFP 10 cannot be connected to the
clock server 200 becomes, the longer a period in which the
MFP 10 cannot receive the time information becomes. In
particular, in a case where the MFP 10 is unable to be con-
nected to the clock server 200 when the power is switched on,
the local time of the MFP 10 cannot be set without the user’s
operation, causing to inconvenience.

Therefore, in an information processing apparatus capable
of receiving the time information from each of the host com-
puter (the PC 100) connected thereto and the clock server
200, it is desired to increase the convenience regarding setting
of the local time.

In consideration of the above-mentioned circumstances, in
the MFP 10 of the present embodiment, even if the synchro-
nization notice is received from the PC 100, the synchroni-
zation of the first clock 26 based on the time information
included in the synchronization notice is performed only in a
case where the local time set in the first clock 26 is the initial
value. On the other hand, in a case where the time information
is received from the clock server 200, the synchronization of
the first clock 26 is performed, whether the local time set in
the first clock 26 is the initial value or not. Accordingly, the
first clock 26, which is synchronized with the local time with
high accuracy and calculated based on the time information
provided from the clock server 200, i.e., the time information
with reference to the UTC, is restrained from being corrected
to the local time based on the time information from the PC
100, when the local time of the PC 100 as the time information
is received from the PC 100. Therefore, the MFP 10 in the
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present embodiment enables a state in which measurement of
the local time by the first clock 26 can be performed with high
accuracy to be kept long, and enjoys the convenience.

Further, in a case where the local time set in the first clock
26 is the initial value, the local time can be set to the first clock
26 based on the time information received from any one of the
clock server 200 and the PC 100. Therefore, even if the MFP
10 is installed at a place where the MFP 10 cannot be con-
nected to the Internet 500, i.e., a place where the MFP 10
cannot be connected to the clock server 200, the MFP 10 is
connected to the PC 100, so that the local time can be set to the
first clock 26.

Furthermore, the synchronization of the first clock 26
based on the time information provided from the clock server
200 is performed on condition that the reflection setting 124
is ON. Since the reflection setting 124 is set ON or OFF by the
user’s input, the synchronization of the first clock 26 based on
the time information provided from the clock server 200 can
be performed corresponding to the user’s intention. In par-
ticular, since the initial value of the reflection setting 124 is
OFF, in a case where the reflection setting 124 is ON, the
reflection setting 12d has been changed from OFF to ON at
least once based on the user’s input. In other words, in a case
where the reflection setting 124 is ON, the user desires the
synchronization of the first clock 26 based on the time infor-
mation provided from the clock server 200. Accordingly, the
synchronization of the first clock 26 can be restrained when
the user does not intend the synchronization.

Hereinafter, a second embodiment will be described with
reference to FIG. 3A. In the illustrated first embodiment, the
time-zone information 125 and the summertime information
12¢ are set by the user’s input. In the second embodiment, the
time-zone information 125 and the summertime information
12¢ are automatically set based on a global IP address of the
MFP 10. In the second embodiment, the identical elements
will be denoted by the reference numerals used in the first
embodiment, and description thereof is omitted.

FIG. 3A is a flow chart illustrating a second synchroniza-
tion processing in the second embodiment. The second syn-
chronization processing is a processing executed by the CPU
11 according to the control program 12a that the MFP 10 in
the second embodiment carries. The second synchronization
processing starts at predetermined time intervals (for
example, every 24 hours), in a state in which the MFP 10 and
the clock server 200 are connected to each other so as to be
communicable with each other.

The CPU 11 notifies the global IP address of the MFP 10 to
the external server 300 through the wireless communication
device 23 and inquires time-zone information and summer-
time information (S301). In S301, the external sever 300 to
which the MFP 10 inquires the time-zone information and the
summertime information stores an information table in which
an area specified by the global IP address is associated with
the time-zone information and the summertime information.
The external server 300 inquired by the MFP 10 refers to the
information table, acquires the time-zone information and the
summertime information associated with the area specified
by the notified global IP address, and transmits the time-zone
information and the summertime information acquired by the
external server 300 to the MFP 10.

The CPU 11 sets and stores the time-zone information and
the summertime information received from the external
server 300 through the wireless communication device 23 as
the time-zone information 1256 and the summertime informa-
tion 12¢, respectively (S302). After S302, the CPU 11
executes S221 through S224 and ends the processing, simi-
larly in the first embodiment.
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Since the MFP 10 in the second embodiment acquires the
time-zone information and the summertime information
associated with the area specified by the global IP address of
the MFP 10 from the external server 300 and set them as the
time-zone information 125 and the summertime information
12¢, respectively. Therefore, even in a case where the MFP 10
is installed at a place where different time-zone information
and different summertime information are applied, the local
time is calculated based on the UTC time measured by the
second clock 27 with high accuracy, and the local time can be
automatically set to the first clock 26 in accordance with
installation places of the MFP 10.

Hereinafter, a third embodiment will be described with
reference to FIG. 3B. In the second embodiment, by the
notice of the global IP address of the MFP 10 and the inquiry
of'the external server 300, the MFP 10 acquires the time-zone
information and the summertime information corresponding
to the installation places of the MFP 10. In the third embodi-
ment, the time-zone information and the summertime infor-
mation are set based on the global IP address of the MFP 10
received from the external server 300. In the third embodi-
ment, the identical elements will be denoted by the reference
numerals used in the first embodiment, and description
thereof is omitted.

FIG. 3B is a flow chart showing a second synchronization
processing in the third embodiment. The second synchroni-
zation processing is a processing that the CPU 11 executes
according to the control program 12« installed in the MFP 10
in the third embodiment. The second synchronization pro-
cessing starts at predetermined time intervals, for example,
every 24 hours, in a state in which the MFP 10 and the clock
server 200 are connected to each other so as to be communi-
cable with each other.

The CPU 11 transmits an acquisition request of the global
IP address to the external server 300 through the wireless
communication device 23 (S321). The external server 300
that received the acquisition request transmits the global IP
address of the MFP 10 to the MFP 10 which requests the
global IP address.

The flash memory 12 of the MFP 10 in the third embodi-
ment stores an information table in which areas specified by
global 1P addresses are associated with time-zone informa-
tion and summertime information, respectively. The CPU 11,
by reference to the information table stored in the flash
memory 12, sets the time-zone information and the summer-
time information specified by the global IP address received
from the external server through the wireless communication
device 23 as the time-zone information 125 and the summer-
time information 12¢, respectively, and stores them (S322).
After S322,the CPU 11 executes S221 through S224 and ends
the processing, similarly in the first embodiment.

In the MFP 10 in the third embodiment, similar to the MFP
10 in the second embodiment, even if the MFP 10 is installed
at a place different from the place previously installed, the
local time is calculated based on the UTC time measured by
the second clock 27 with high accuracy and the local time can
be automatically set to the first clock 26 in accordance with
the installation places of the MFP 10.

Hereinafter, a fourth embodiment will be described with
reference to FIGS. 4A and 4B. In the first embodiment, when
the synchronization notice is received from the PC 100, the
synchronization of the first clock 26 based on the time infor-
mation included in the synchronization notice is performed
only in a case where the local time set to the first clock 26 is
the initial value. In the fourth embodiment, the synchroniza-
tion of the first clock 26 based on the time information
received from the PC 100 is performed only in a case where
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the user permits the synchronization. In the fourth embodi-
ment, the identical elements will be denoted by the reference
numerals used in the first embodiment, and description
thereof is omitted.

FIG. 4A is a flow chart showing a PC synchronization
setting processing. FIG. 4B is a flow chart showing a first
synchronization processing in the fourth embodiment. Each
of the PC synchronization setting processing and the first
synchronization processing is a processing executed by the
CPU 11 according to the control program 12a that the MFP 10
in the fourth embodiment carries.

The PC synchronization setting processing in FIG. 4A is a
processing in which a PC synchronization setting, i.e., a set-
ting whether the synchronization of the first clock 26 based on
the time information received from the PC 100 should be
performed, is performed based on the user’s input. The PC
synchronization setting processing starts when an ON input
or an OFF input of the PC synchronization setting based on
the user’s input is received. “The ON input of the PC syn-
chronization setting” indicates that the synchronization of the
first clock 26 based on the time information received from the
PC 100 is performed. Onthe other hand, “the OFF input ofthe
PC synchronization setting” indicates that the synchroniza-
tion is not performed.

When the CPU 11 judges that the ON input of the PC
synchronization setting is received (S401: YES), the CPU 11
sets a value of a PC synchronization setting flag (not shown)
stored in the flash memory 12 at ON (S402), and ends the
processing. The PC synchronization setting flag is a flag
indicating whether the synchronization of the first clock 26
based on the time information received from the PC 100 is
performed. In a case where the PC synchronization setting
flag is ON, it indicates that the synchronization is performed,
while, in a case where the PC synchronization setting flag is
OFF, it indicates that the synchronization is not performed. In
S401, when the CPU 11 judges that the ON input of the PC
synchronization setting is not received (S401: NO), the CPU
11 sets the value of the PC synchronization setting flag at OFF
(S403), and ends the processing.

The first synchronization processing in FIG. 4B starts
when the synchronization notice is received from the PC 100
in USB connection through the USB I/F 24, similarly in the
first embodiment. The CPU 11 receives the synchronization
notice transmitted from the PC 100 through the USB I/F 24
(S201). Then, the CPU 11 judges whether the PC synchroni-
zation setting is ON (S421). The judgment is performed based
on the value of the PC synchronization setting flag. Specifi-
cally, in a case where the PC synchronization flag is set ON,
the CPU 11 judges that the PC synchronization setting is ON.
On the other hand, in a case where the PC synchronization
setting flag is set OFF, the CPU 11 judges that the PC syn-
chronization setting is OFF.

In S421, when the CPU 11 judges that the PC synchroni-
zation setting is ON (S421: YES), the CPU 11 sets a time
indicated by the time information included in the synchroni-
zation notice received from the PC 100 to the first clock 26 as
the local time of the MFP 10 (S203), and ends the processing.
On the other hand, when the CPU 11 judges that the PC
synchronization setting is OFF (S421: NO), the CPU 11 ends
the processing.

In the MFP 10 of the fourth embodiment, the synchroniza-
tion of the first clock 26 based on the time information
received from the PC 100 is performed on condition that the
PC synchronization setting is ON. ON or OFF of the PC
synchronization setting is set based on the user’s input, so that
the synchronization of the first clock 26 based on the time
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information received from the PC 100 can be performed in
accordance with the desire of the user.

Hereinafter, a fifth embodiment will be described with
reference to FIGS. 4C and 4D. In the fifth embodiment, the
synchronization of the first clock 26 based on the time infor-
mation received from the PC 100 is permitted only to the PC
100 that has been previously permitted. In the fifth embodi-
ment, the identical elements will be denoted by the reference
numerals used in the first embodiment, and description
thereof is omitted. FIG. 4Cis a flow chart showing a permitted
PC setting processing, and FIG. 4D is a flow chart showing a
first synchronization processing in the fifth embodiment.
Each processing is a processing executed by the CPU 11
according to the control program 12 that the MFP 10 in the
fifth embodiment carries.

The permitted PC setting processing shown in FIG. 4Cis a
processing in which setting of the PC 100, which is permitted
to synchronize with the first clock 26, is performed based on
the user’s input. The processing starts when the input of the
user instructing on the start of setting of the PC 100 that is
permitted to synchronize with the first clock 26 is received. In
a case where the CPU 11 does not receive the user’s input of
a PC name of the PC 100 permitted to synchronize with the
first clock 26 (S441: NO), the CPU 11 waits to receive the
user’s input. When the CPU 11 receives the PC name of the
PC 100 (S441: YES), the CPU 11 stores the received name of
the PC 100 as a name of a permitted PC in the flash memory
12 (S442), and ends the processing.

The first synchronization processing in FIG. 4D starts
when the synchronization notice is received from the PC 100
in USB connection through the USB I/F 24, similarly in the
first embodiment. The CPU 11 receives the synchronization
notice transmitted from the PC 100 through the USB I/F 24
(S201). In the present embodiment, the synchronization
notice received from the PC 100 includes a PC name of the PC
100 that transmits the synchronization notice. The CPU 11
judges whether the PC name included in the synchronization
notice is identical to the PC name stored in the flash memory
12 as the PC name of the permitted PC (S461). In S461, when
the CPU 11 judges that the PC name included in the received
synchronization notice is identical to the PC name stored in
the flash memory 12 as the PC name of the permitted PC
(S461: YES), the CPU 11 sets a time indicated by the time
information included in the synchronization notice received
from the PC 100 to the first clock 26 as the local time of the
MEFP 10 (5203), and ends the processing. On the other hand,
the CPU 11 judges that the PC name included in the received
synchronization notice is not identical to the PC name stored
in the flash memory 12 as the PC name of the permitted PC
(S461: NO), the CPU 11 ends the processing.

Inthe MFP 10 of the fifth embodiment, the synchronization
of the first clock 26 based on the time information received
from the PC 100 is performed on condition that the PC 100
transmitting the time information is identical to the PC 100
previously permitted based on the user’s input. Therefore, the
synchronization of the first clock 26 based on the time infor-
mation received from the PC 100 can be performed in accor-
dance with the desire of the user.

Hereinafter, a sixth embodiment will be described with
reference to FIG. 4E. In the sixth embodiment, every time the
synchronization notice is received from the PC 100, a screen,
for asking the user whether the synchronization of the first
clock 26 should be performed based on the time information
included in the synchronization notice, is displayed on the
LCD16. The synchronization of the first clock 26 is permitted
only in a case where the user’s input indicates that the syn-
chronization should be performed. In the sixth embodiment,
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the identical elements will be denoted by the reference
numerals used in the first embodiment, and description
thereof is omitted.

FIG. 4E is a flow chart showing a first synchronization
processing in the sixth embodiment. The first synchronization
processing is a processing executed by the CPU 11 according
to the control program 12a that the MFP 10 in the sixth
embodiment carries. The first synchronization processing
starts in a case where the synchronization notice is received
from the PC 100 in USB connection through the USB I/F 24,
similarly in the first embodiment. The CPU 11 receives the
synchronization notice transmitted from the PC 100 through
the USB I/F 24 (S201).

Then, the CPU 11 controls the LCD 16 to display the
screen for inquiring of the user whether the synchronization
of'the first clock 26 based on the time information included in
the synchronization notice should be performed (S481). The
CPU 11 judges that the user’s input to the inquiry screen
indicating that the synchronization should be performed is
received or judges that the user’s input indicating that the
synchronization should not be performed is received (S482,
S483). When neither is received (S482: NO, S483: NO), the
CPU 11 waits until either of the user’s input indicating that
the synchronization should be performed or the user’s input
indicating that the synchronization should not be performed
is received. When the CPU 11 judges that the user’s input
indicating that the synchronization should be performed is
received (S482: YES), the CPU 11 sets a time indicated by the
time information included in the synchronization notice
received from the PC 100 to the first clock 26 as the local time
of'the MFP 10 (S203), and ends the processing. On the other
hand, when the CPU 11 judges that the user’s input indicating
that the synchronization should not be performed is received
(S482: NO, S483: YES), the CPU 11 ends the processing.

In the MFP 10 of the sixth embodiment, every time the time
information is received from the PC 100, the user is inquired
whether the synchronization of the first clock 26 is performed
based on the received time information. The synchronization
of the first clock 26 is performed based on the received time
information, on condition that the user’s input indicating that
the synchronization should be performed is received. There-
fore, the synchronization of the first clock 26 based on the
time information received from the PC 100 can be performed
in accordance with the user’s desire.

In the illustrated embodiments, the MFP 10 is an example
of an information processing apparatus. The PC 100 is an
example of an external device. The wireless communication
device 23 is an example of acommunication device. The flash
memory 12 is an example of a storage device. The CPU 11 is
an example of a controller. Each of the time-zone information
124 and the summertime information 12¢ is an example of
setting information. The PC name received in S441 is an
example of specified information.

The present invention is not limited to the illustrated
embodiments. It is to be understood that the present invention
may be embodied with various changes and modifications
that may occur to a person skilled in the art, without departing
from the spirit and scope of the invention defined in the
appended claims.

For example, though, in the illustrated embodiments, the
MEFP 10 capable of performing various functions is illustrated
as an example of the information processing apparatus, other
devices configured to be allowed to connect to an external
device such as the PC 100 and the clock server 200, for
example, a scanner having a single function, a PC, a portable
device, a digital camera and so on may be adopted as the
information processing apparatus.
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In the illustrated embodiments, in order that the MFP 10 is
in USB connection with the PC 100, the first synchronization
processing starts when the synchronization notice is received
from the PC 100 through the USB I/F 24. In addition to this,
when the PC 100 transmits the synchronization notice at
predetermined time intervals, for example, every 24 hours,
the MFP 10 may be configured to start the first synchroniza-
tion processing every time the synchronization notice is
received. Further, when the MFP 10 and the PC 100 are
connected to each other through network such as the Internet
500, the MFP 10 may be configured to start the first synchro-
nization processing every time the synchronization notice is
received.

Though in the illustrated embodiments, when the synchro-
nization notice unilaterally transmitted from the PC 100 with-
out arequest from the MFP 10 is received, the MFP 10 may be
configured to request the synchronization notice to the PC
100 at a predetermined timing and receive the synchroniza-
tion notice transmitted from the PC 100 in response to the
request.

Inthe fifth embodiment, only to the PC 100 specified by the
PC name previously stored in the flash memory 12 as the
permitted PC, the synchronization of the first clock 26 based
on the time information received from the PC 100 is per-
formed, but the specification of the PC 100 permitted to
synchronize with the first clock 26 based on the time infor-
mation is not limited to by the PC name. For example, the PC
100 permitted to synchronize with the first clock 26 based on
the time information may be specified depending on connec-
tion paths of the PC 100. For example, the PC 100 in USB
connection with the MFP 10 through the USB I/F 24 may be
specified as the PC 100 permitted to synchronize with the first
clock 26 based on the time information and may be distin-
guished from the PC 100 connected to the MFP 10 through
the other connection paths, e.g., the Net I/F 25.

In the illustrated embodiments, the synchronization of the
first clock 26 based on the time information provided from the
clock server 200 is performed on condition that the reflection
setting 12d set based on the user’s input is ON, but the
condition on which the synchronization of the first clock 26
based on the time information provided from the clock server
200 is performed is not limited to the reflection setting 12d.
For example, the condition may be a case where a setting ofa
synchronization function of the second clock 27 is ON. The
synchronization function of the second clock 27 is a function
in which the second clock 27 is synchronized based on the
time information received from the clock server 200, and in a
case where the setting of the synchronization function is ON,
the synchronization of the second clock 27 based on the time
information received from the clock server 200 is performed.
A setting value of the synchronization function of the second
clock 27 is stored in the flash memory 12, and switching of
ON and OFF of the setting of the synchronization function is
performed based on the input of the user.

FIG. 5A is a flow chart showing a second synchronization
processing in the above-mentioned modified example. In the
present modified example, the identical elements will be
denoted by the reference numerals used in the first embodi-
ment, and description thereof is omitted. The second synchro-
nization processing in the present modified example is a
processing executed by the CPU 11 according to the control
program 12a that the MFP 10 in the present modified example
carries.

The CPU 11 judges whether the setting of the synchroni-
zation function of the second clock 27 is ON (S501). When
the CPU 11 judges that the setting of the synchronization
function is ON (S501: YES), the CPU 11 executes S221, S222
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and S224, similarly in the first embodiment, and ends the
processing. On the other hand, when the CPU 11 judges that
the setting of the synchronization function is OFF (S501:
NO), the CPU 11 ends the processing.

As described above, ON and OFF of the setting of the
synchronization function of the second clock 27 is switched
by the input of the user, so that each synchronization of the
second clock 27 and the first clock 26 based on the time
information provided from the clock server 200 can be per-
formed in accordance with the user’s intention.

Further, a condition for performing the synchronization of
the first clock 26 based on the time information provided from
the clock server 200 may be a case where the UTC time set to
the second clock 27 is an initial value. The condition may be
a case where the UTC time measured by the second clock 27
is not an accurate value.

FIGS. 5B and 5C are flow charts each showing a second
synchronization processing in each of the above-mentioned
modified examples. In the respective modified examples, the
identical elements will be denoted by the reference numerals
used in the first embodiment, and description thereof is omit-
ted. The second synchronization processing in each of the
modified examples is a processing executed by the CPU 11
according to the control program 12a that the MFP 10 in each
of the modified examples carries. Each second synchroniza-
tion processing starts at predetermined time intervals, simi-
larly in the second embodiment.

As shown in FIG. 5B, after executing S221 similarly in the
first embodiment, the CPU 11 judges whether the UTC time
set to the second clock 27 is an initial value (S521). This
judgment is performed based on a value of an initial-value
flag for the UTC time (not shown). Specifically, when the
initial-value flag is set OFF, the CPU 11 judges that the UTC
time set to the second clock 27 is the initial value. On the other
hand, when the initial-value flag is set ON, the CPU 11 judges
that the UTC time set to the second clock 27 is not the initial
value. The initial-value flag for the UTC time is a flag stored
in the second RAM 14 and set OFF at the shipment of the
MFP 10, and when the flag is changed from a state at the
timing of the shipment, the initial-value flag is ON. When the
battery runs down in a state in which the main power source
of the MFP 10 is off, the initial-value flag is initialized to be
OFF.

In S521, when the CPU 11 judges that the UTC time set to
the second clock 27 is the initial value (S521: YES), the CPU
11, similarly in the first embodiment, executes S222 and
S224, and ends the processing. On the other hand, when the
CPU 11 judges that the UTC time set to the second clock 27
is not the initial value (S521: NO), the CPU 11 ends the
processing.

As shown in FIG. 5C, after executing S221 similarly in the
first embodiment, the CPU 11 judges whether the UTC time
measured by the second clock 27 is correct (S541). The judg-
ment is performed by a comparison between the UTC time
based on the time information received from the clock server
200 and the UTC time measured by the second clock 27. In
S541, when the CPU 11 judges that the UTC time measured
by the second clock 27 is incorrect (S541: NO), the CPU 11,
similarly in the first embodiment, executes S222 and S224,
and ends the processing. On the other hand, when the CPU 11
judges that the UTC time measured by the second clock 27 is
correct (S541: YES), the CPU 11 ends the processing.

In the second and the third embodiments, when the MEFP 10
receives the time-zone information and the summertime
information associated with the global IP address of the MFP
10 from the external server 300, or when the MFP 10 acquires
the summertime information based on the global IP address
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ofthe MFP 10 received from the external server 300, the MFP
10 saves (stores) the time-zone information and the summer-
time information as the time-zone information 1256 and the
summertime information 12¢, respectively. Instead of this
construction, the MFP 10 may be configured to, in a case of
receiving or acquiring the time-zone information and the
summertime information as described above, compare the
time-zone information and the summertime information with
the time-zone information 124 and the summertime informa-
tion 12¢ that have been set, respectively. In a case where the
time-zone information and the summertime information are
identical with the time-zone information 124 and the sum-
mertime information 12¢, respectively, the MFP 10 may per-
form no saving (overwriting), and in a case where the time-
zone information and the summertime information are
different from the time-zone information 126 and the sum-
mertime information 12¢, the MFP 10 may write over the
time-zone information 126 and the summertime information
12¢ on the time-zone information and the summertime infor-
mation that have been received or acquired, respectively.

Further, in a case where the MFP 10 is configured to permit
to overwrite the time-zone information 126 and the summer-
time information 12¢, the MFP 10 may be configured to
overwrite the time-zone information 125 and the summertime
information 12¢ on the time-zone information and the sum-
mertime information that have been received or acquired,
respectively. The permission to overwrite the time-zone
information 125 and the summertime information 12c¢ is per-
formed based on the user’s input.

Furthermore, every time the MFP 10 receives the time-
zone information and the summertime information from the
external server 300, or every time the MFP 10 acquires the
time-zone information and the summertime information
based on the global IP address received from the external
server 300, the MFP 10 may be configured to display on the
LCD 16 a screen inquiring whether the time-zone informa-
tion and the summertime information that have been received
oracquired are reflected to the time-zone information 125 and
the summertime information 12¢, respectively. Only when
the input indicating that the reflection should be performed is
received, the MFP 10 may be configured to overwrite the
time-zone information 126 and the summertime information
12¢ on the time-zone information and the summertime infor-
mation that have been received or acquired, respectively.

In the second and the third embodiments, each of S301,
S302, S321, S322 is performed at predetermined time inter-
vals. In addition to this construction, or instead of this con-
struction, each of S301, S302, S321, S322 may be performed
at other timings, for example, when the main power source of
the MFP 10 is switched on.

In the illustrated embodiments, the time-zone information
125 and the summertime information 12¢ are stored in the
flash memory 12, and the local time is calculated by the UTC
time measured by the second clock 27, the time-zone infor-
mation 126 and the summertime information 12¢. Instead of
this, either one of the time-zone information 126 and the
summertime information 12¢ is stored in the flash memory
12. For example, in a case where the time-zone information
125 is stored in the flash memory 12, the local time that never
considers the summertime information all year round is mea-
sured by the first clock 26. This modified example is useful in
areas where the summertime is not adopted. Further, the time
information in which the summertime information is consid-
ered may be received from the clock server 200, and the local
time calculated from the time-zone information 125 and the
UTC time that considers the summertime information based
onthe time information may be set to the first clock 26. On the
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other hand, it may be configured such that, in a case where the
summertime information 12¢ is stored in the flash memory
12, the time information that considers the time-zone infor-
mation is received from the clock server 200, and the local
time calculated from the summertime information 12¢ and
the UTC time that considers the time-zone information based
on the time information is set to the first clock 26.

In the illustrated embodiments, the local time based on the
time information received from the PC 100 or the clock server
200 1s set to the first clock 26. In addition to this construction,
it may be constructed such that a screen for the input of the
local time by the user is displayed on the LCD 16, and the
local time inputted by the user to the screen is set to the first
clock 26.

Though in the illustrated embodiments and the modified
examples, it is described that the CPU 11 is configured to
execute each processing shown in FIGS. 2A through 5C, each
processing shown in FIGS. 2A through 5C may be executed
in cooperation with a plurality of CPUs. Further, an IC such as
an ASIC may execute each processing shown in FIGS. 2A
through 5C. Furthermore, the CPU 11 and the IC such as the
ASIC may cooperate with each other to execute each process-
ing shown in FIGS. 2A through 5C.

The information processing apparatus in the present inven-
tion may be constructed as a combination that properly com-
bines the constructions illustrated in the first through sixth
embodiments with the contents of each of the modified
examples. For example, it may be constructed such that the
condition for executing S203 in the first synchronization pro-
cessing is a combination properly combining a plurality of
conditions among the conditions used in the first synchroni-
zation processing in the first, the fourth, the fifth and the sixth
embodiments, respectively. In a case where one of the plural-
ity of the conditions is met, S203, i.e., the synchronization of
the first clock 26 based on the time information received from
the clock server 200 is executed.

The present invention can be adopted in various configu-
rations such as a controller controlling an information pro-
cessing apparatus, an information processing system, an
information processing method, an information processing
program, and a recording medium on which an information
processing program is recorded.

What is claimed is:

1. An information processing apparatus comprising:

a communication device capable of communicating with
an external device and capable of communicating with a
clock server via a network, the external device being
configured to provide first time information, the clock
server being configured to provide second time informa-
tion relating to a UTC time;

a first clock configured to measure a first time as a local
time;

a second clock configured to measure a second time relat-
ing to the UTC time,

a storage device configured to store updating information
for updating the local time of the first clock based on the
second time of the second clock; and

a controller configured to perform:

updating the second time of the second clock based on the
second time information when the second time informa-
tion is provided from the clock server;

updating the local time of the first clock based on the
second time information and the updating information
when the second time of the second clock is updated;

judging whether the local time of the first clock has been
updated based on one of the first time information and
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the second time information, when the time information
is provided from the external device;

updating the local time based on the first time information

provided from the external device when it is judged that
the local time has not been updated based on any one of
the first time information and the second time informa-
tion;

not updating the local time based on the first time informa-

tion when it is judged that the local time has been
updated based on the second time information.

2. The information processing apparatus according to
claim 1, wherein, when the local time of the first clock is an
initial value, the controller is configured to judge that the local
time has not been updated based on the second time informa-
tion.

3. The information processing apparatus according to
claim 1, wherein the controller is configured to update the
local time based on the first time information provided from
the external device, when the controller receives a permission
instruction which permits to update the local time based on
the first time information provided from the external device.

4. The information processing apparatus according to
claim 1, wherein, when the time information is provided from
the external device, the controller is configured to:

control a display device to display an inquiry image inquir-

ing whether the local time is to be updated based on the
first time information provided from the external device,
and
update the local time based on the first time information
provided from the external device, when the controller
receives an input indicating that the local time is to be
updated based on the first time information provided
from the external device, in response to displaying ofthe
inquiry image on the display device.
5. The information processing apparatus according to
claim 1,
wherein the storage device is further configured to store
specified information for specifying an external device
which provides the first time information for updating
the local time of the first clock, in response to receiving
of the specified information,
wherein the controller is configured to, when an external
device which is currently connected to the communica-
tion device is identical to the external device which is
specified by the specified information stored in the stor-
age device, update the local time based on the first time
information provided from the currently connected
external device.
6. The information processing apparatus according to
claim 1, wherein the controller is configured to receive the
first time information from the external device, in response to
connection of the communication device to the external
device.
7. The information processing apparatus according to
claim 1,
wherein the storage device is further configured to store, as
the updating information, at least one of time-zone infor-
mation which indicates a time difference relative to the
second time of the second clock and summertime infor-
mation which indicates whether the summertime is set,

wherein the controller is configured to, on condition that
the at least one of the time-zone information and the
summertime information is stored in the storage device,
update the local time of the first clock by correcting the
second time of the second clock based on the at least one
of the time-zone information and the summertime infor-
mation, to the first clock as the local time.
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8. The information processing apparatus according to
claim 1,

wherein the communication device is capable of commu-
nicating with an external server via the network,

wherein, when the controller receives a global IP address of 5
the information processing apparatus from the external
server, or when the controller receives from the external
server information specified in the external server based
on the global IP address and at least one of time-zone
information which indicates a time difference relative to 10
the second time of the second clock and summertime
information which indicates whether the summertime is
set, the controller is configured to update the local time
of the first clock by correcting the second time of the
second clock, based on the at least one of the time-zone 15
information and the summertime information specified
based on the global IP address received by the controller,
or based on the at least one of the time-zone information
and the summertime information received by the con-
troller. 20



